SUMMARY Seventeen patients with shoulder pain and radiographic involvement of the sternoclavicular or sternocostal joints, or both, are described. Eleven of these patients also had palmoplantar pustulosis. Histological examination of the joints showed chronic and subacute inflammation, increased osteoblastic activity, and cartilage degeneration. Propionibacterium acnes was cultured in tissue samples from seven of the 15 biopsied patients, a finding at variance with those of previous reports. The possibility that sternoclavicular arthro-osteitis is of infectious origin should be the subject of further investigation. Non-steroidal anti-inflammatory drugs (NSAIDs) may provide pain relief, possibly owing to their inhibitory action on osteoblasts. In cases of severely restricted movement or severe pain resection of the medial clavicle may be considered.
Patients and methods
From November 1982 all patients with anterior chest wall pain seen at the departments of rheumatology and orthopaedics in Lund, Helsingborg and Kristianstad were investigated and included in the present study, provided that they presented with the following criteria3: swelling and tenderness of the costoclavicular or manubriosternal joints, or both, in conjunction with abnormal x ray or scintigraphy findings, or both.
Patients with previously diagnosed ankylosing spondylitis, Reiter's syndrome, or psoriatic arthropathy were excluded. Seventeen consecutive patients had been included by March 1986. The following investigations were performed: (a) Conventional radiographic examination with a lateral view of the sternum, and conventional tomography in the posteroanterior view, including the upper sternum, the medial ends of the clavicles, the sternoclavicular joints, and proximal sternocostal synchondroses. (b) Bone lymphocytotoxicity test described by KissmeyerNeilsen and Kjerbye.21 HLA-DR antigens were typed using the standard NIH technique.22 Table 1 shows the anti-inflammatory and antibiotic drugs used and the surgical treatment given.
Results

CLINICAL FINDINGS
In all but three patients the onset of symptoms was insidious with local pain, tenderness, and swelling over the affected joint. The symptoms were similar but more intense in cases with acute onset. The range of shoulder movement was reduced during intense pain and the ability to lift heavy objects was temporarily limited, mainly owing to pain in the sternoclavicular joint.
Muscular tension was sometimes present in the trapezius and levator scapulae muscles.
Eleven patients had PPP. One patient (No 12) developed psoriatic changes in the finger nails during the study.
RADIOGRAPHIC FINDINGS
Radiographic changes were seen in the sternoclavicular joints in 13 patients, in the sternocostal synchondroses in six, and in the manubriosternal synchondrosis in eight patients ( Table 2) .
The most common finding was sclerosis involving the subchondral bone, combined with periosteal reaction (Fig. 1) . Erosion was less common and only present in combination with sclerosis (Fig. 2) .
Changes in the sternocostal and manubriosternal synchondroses were combined with changes in the sternoclavicular joints in all but one patient and were bilateral in all cases but three. Table 2 shows that increased scintigraphic activity (Fig. 3) was almost always accompanied by a radiological change. In one patient (No 2), however, there was increased uptake at scintigraphy, but the radiological findings were normal.
SCINTIGRAPHIC FINDINGS
HISTOLOGICAL FINDINGS (Table 3) The most common findings were chronic inflammatory changes in the bone marrow with a predominance of plasma cells and Russell's bodies (Fig. 4) , bone marrow fibrosis, increased osteoblastic activity (Fig. 5) , and cartilage degeneration (six cases). Subacute inflammation with a mixed cellular infiltration was present in four cases. Soft tissue involvement with chronic inflammation and a large number of plasma cells and some Russell's bodies was observed in two cases (Fig. 6) . In three cases the bone tissue was normal. Three surgical specimens did not include bone, cartilage, or joint tissue and were considered to be non-representative.
BACTERIOLOGICAL FINDINGS (Table 3) From each of 15 patients, in addition to fungal cultures, five aerobic and anaerobic cultures were performed with tissue biopsy specimens. In eight patients all the cultures were negative. In seven patients, however, growth of Propionibacterium acnes was obtained in at least two out of five cultures.
LABORATORY TESTS
Biochemical tests were essentially normal, with the 
Discussion
The present series represents sternocostoclavicular arthro-osteitis in Caucasians, obtained from southern Sweden with a population of one million people during 40 months, suggesting that the disease is more prevalent than previously believed. Two thirds of the patients also had palmoplantar pustulosis, a finding in accordance with those of earlier reports. The course of the disease was slowly progressive in 15 of the patients, with a duration of one year or more.37 1 f-18 Although some had acute clinical symptoms, the histology showed chronic or subacute inflammatory changes. The relation between psoriatic arthritis and arthro-osteitis is not clearly defined. Obviously, psoriatic joint disease may occasionally be associated with a clinical picture similar to that of arthro-osteitis.23 PPP, however, occurs in Caucasians with psoriasis sufficiently often to rule out chance.2426 This is of particular interest as one of our patients, in addition to PPP, also developed psoriasis vulgaris of the nails (patient No 12) . Prolonged prospective studies of a sufficiently large series of unselected patients are needed to decide the possible interrelationships between arthroosteitis, PPP, and psoriasis vulgaris.
The radiographic changes are consistent with those reported by Junk et al,27 with a good correlation between radiographic change and scintigraphic uptake. In practice there is no need to use both methods. Scintigraphy is more sensitive and exposes the patient to lower radiation than tomography.
Although the pathogenesis of the sternocostoclavicular arthro-osteitis remains unknown, various Our investigations of HLA types do not suggest that sternocostoclavicular arthro-osteitis is associated with a specific HLA haplotype, though the series was too small to detect minor deviations.
An increase in osteoblastic activity was noticed in six cases. Inhibition of this by NSAIDs may explain the successful pain relief as suggested by others. 6 We found no evidence that the treatment used affected the course of disease, and this is in agreement with other authors.6 One patient treated with sulphasalazine regained full working capacity, relief from pain, and a normal ESR. Corticosteroid treatment was found to be ineffective in a study by Patterson and recovery. It should be noted that, in contrast with the other cases, this patient was given antibiotic treatment early in the course of the disease. In an uncontrolled study Chigira et al found that administration of antibiotics to 11 patients brought some relief of pain that was resistant to NSAIDs. 6 We believe that stemocostoclavicular arthroosteitis and concomitant palmoplantar pustulosis are related conditions. Although the pathogenesis of the disease remains unclear, the finding of positive bacterial cultures in the biopsy specimens from almost one half of the group of 15 patients suggests the possibility of an infectious mechanism.
